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(54) DECOMPOSmON -niEATIIEMT METHOD OF FLUORWE-COKTAWIMG COMPOUND. CATALYST AND 
DECOMPOSmON TREATMENT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently decompose and treat 
fluorine compounds containing only fluorine as halogen siich as CF4 
and C2F6. 

SOLUTION: In the method for decomposing and treating 
fluorine-containing compounds, gas flow consisting of fluorine 
compounds containing only fluorine as halogen is brought into contact 
with an Al-contalning catalyst such as a catalyst consisting of Al and 
Ni, Al and Zn, Al and Ti at about 200-800^*0 in the existence of 
steam and fluorine contained in the gas flow and fluorine contained in 
gas flow is converted into hydrogen fluoride. Further, the device for 
decomposing and treating the fluorine-containing compounds is 
equipped with a reactor 15 filled with the catalyst 14 containing Al, a 
water adding vessel in which steam is added to gas flow containing a 
compound consisting of fluorine and one of carbon, sulfur and nitrogen 
treated in the reactor 15 and a heating means consisting of a 
preheater 12 and a heater 13 by which one hand of the catalyst 14 
filled in the reactor 15 and the gas flow containing fluorine compounds 
1 introduced into the reactor 15 is heated at such temperature that 
the fluorine compounds 1 are hydrolyzed. 
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(57) ism 

CF4, C2F6«:ifC^J:e)tCAD>f>i:bT:7 

So 

i, AlilZn, Ali:Ti*^e>«iS«!l!SSW)J:e>lCAl 
S:-g'AyT*iB:SiWKil»52 0 0-80 0'CT'ggttlS"&T, 



18 2 



MIS3 
Mi4 

mis 

tttt7 
M8 
1111X9 

WBk\t 



20 



C.F- 



40 fiO 

C%) 



100 



1 

j|i5j2 0 0~8 0 OTCOiaST-SaSfiS-BrTttjlB^^SSf® 

t/:?!/:^5S5:, Alfe-g-*, Zn, Ni, Ti, Fe, S 
n, Co, Zr. Ce, S i^tJ^P t®e>t>A^fejSli*v 

mit^^^tiiSy^mi^CF^ , CHF3, C2F6. c 
3F8, C4F8, C5F8«ky*S7'5'^fc^®ii>'&<i: 

ti ^-:^RXfH F i: fCtJ^-tS Z. 2: S:#«i:-r S 7 y ^ 
tf3Sf::^as*<S Fe J: y 7 y Ig^b-^S:-^^^ ^ s F 

^t-tS^tfXSEWi^NFa J:y«tS-7yig'ffc-^S:-^*x ^ 
NF3 &NOi:N02i:N20C!>^i'^^:<i:%— :*&tJfHF 

isy^wt^. *^^#^rFT% Aitris/vX'fji&fmt 

*?j2 0 o~8 0 ox:<mMX^^-^XtSSBiS7.^tp<D 
^y ^yi\:^m^istiitxm.^yi(.tim-^'^x y yit 

im^lO] M*3S9^CfeV^T. Ali:, Zn, N 
i, Ti, Fe, Sn, Co, Zr, Ce, Si&lJfP 
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2 

1 :M (MliZn, Ni, Ti, Fe, Sn, Co, Z 

r, Ce, S iOiP*<i:=tlo) (7)M^it^^Al*^5 

0 — 99 =E;1'%T% M*^ 5 0 ~ 1 =E;i/%T*fe-6 Z 

S«:0. 1 ~2 0«S%-^tfZ.i:S:^i:-r-57')/fg^ 
im^^i 2] o^c|^(DS!SSE^cfev^^:, tins 
10 ^^bisjcD^-r-^eEi-sziiiSr^tsiii-rs^vM^ 
[mM 1 3 ] 1 0 iciB^tDfiBiKicfe V A 1 

i:Pt*N6)&y, Pt 4:0.1 ~2Mfi%-^t?Zi:S:4t 

mn-t&yym^it^co^mmmim, 

1 o i:(3!Hb-^?:-^t/:^^7>«ElC7f<^S:t^-r«:?K»aD 

ti^y^um'it^m^m:fS7.^(D'pfji< t^-':^^y-jm 
20 -fb-^*^tnRK:«>A?Le)-£.^ag*T'*ni?&i-sfe«>a)Mft^ 

^■r^rzisb(miS7.m¥m^m^r:i:it%:imt-t^>y 

[000 1] 

mm(omir:s>m^^m] cf4, c2F6. 

30 SFe, iiF3fjii:o>^^\z/\n^yiiVxyt/m^^^ 
mmz-5mm^mzwsi-i>. 

[0 0 0 2] 

imtOySm CFa, C2F6, SFb, NF3«:i^®J: 

•5 ic/N u^ytLxy ^moy^^-^^-t^ y ^^m^t^ 

ffiSnSil, «!«CDiaiSfb«:§l^jezi-Z.fc*c|sil^L 

40 [0 0 0 3] CF4. C2F6, SF6, NFs'&if®:^:^ 
ti. 4^^«fiR^i:l.T7>v^(F)S:#<^^bTv\ 

1S<^ -fb^fi^HC^^^lC^S^fcifelSSrJ^fiJt-r-So 4#ICCF 
4 , C2F6^irtt5H^f^*:<>^<. SfSttHS-LVNifeS 

T-*>s. z<mM.i)'^. im^jii^x^t^izitwuiz 

fe, lSiaT*®^>«?Sf5li^-fS7'y'fb3!K^«:if®^7> 

50 [0 0 0 41 jdmm^tvx. jeesnoo 



3 

l8(?5fe»^^*>S. 1 00 0TCi£<'e«8tti-Sfe 
to 0 0 5] AD'!f>'fb^CWiW»SS!SI»COV>T, Zi\ 

^^jmzit. ^^JiirS:-^tri«SiEtcJ:SAay>'fb^ 
^DiIti!K^^cov^Tf^«S^^TV^S*^. ADy:/i:LT 
7«v3^(7)»$:-|r^f SCF4 lC^LTti4J*¥14IB$:3^$ 
3&V^ilfai2ES^VTV^S. Chem.Lett. (1989)pp.l9 

01-1904^C|^S4^T^^SJ:■;>^C. WI«?fe>li, Fe203 
/fS<S^«:fliVNTCFC-l 4 (CF4) iiM^'^-t 

^Vfj^f}^^f~o /\u¥>ii\^xy 
ggsp7-1164e6 #^tc ^y^t^cfSfflSMWIMt^^ 
[0006] 

l«^g*^«?Sib<ke>i:-rsM *f8W®aKi{3u CF 
4, C2F6. SF6. NF3i&t:®*^tCAD'^>i:UT 

[0 0 0 7] 

tSSffiSrjWS^-tSfcS)®^®] *^^#e,l4. CF4 , 
C2F6, SF6, NFz^£t:o)^'nz/\a>fytLxyv 

■fern, Die < V ^^«W«St;?j£a)«iS^ &S»BtcJi«>fc^ 
[0 0 0 8] apt), AD-y^iibT^yfga)*?:-^^ 

AjXfj:i>fimt.1fy2 0 0~8 0 0TCT*g^$itttn3:7'V 
Jg-fb-^trillTK^W^b-C, ?!/:^SiS*<©ttfia7»y^^b^ 
S:7«y>fb7K^lc|Efb-rs:;?i£S:Bv^«Ufe. 
[0 0 0 9] **»;tf^T**SCF4 , C2F6^®<ke)lC 
A D >f > i: bT 7 y Sg<D* S A D -if ^-fb-^ 

^tf4)*¥bJ&V^. f3a:t>-feH20%»aDl/Tl!J«)TlSV^ 
[0 0 10] *«^(5!)5t*«i:-r&7>ym-&®li. /nd 
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4 

■fb-^44>®«l^4)'i: UTldu ^-y^. ^ Wm. 
mM, ^JfcifT'feU, -fb-^o-Mi:UTttCF4 , 

CHF3. CH2F2, CH3F, C2F6. C2HF5, C2 
H2F4, C2H3F3, C2H4F2. C2H5F, C3F8. C 
H3OCF2CF3, C4F8, C5F8. SF6, NF3^ 

[0 0 11] :*:»W<D7»yMb-&4^)^>«¥*aS:^twfeV> 

Tidu Ai ^:^^T'JaiS«ss^^:^v^s. AUiSHb^<© 
?^•emv^e>*^<5. Aii±j^-efflv>s:ifc*«T'#sA^, 

10 -i-ODlfjbHC, Zn, Ni, Ti, Fe, Sn, Pt, C 

0, Zr, Ce, S i(De)t>©4"^<i:*;— 

mtLxim<o^imm^mtbi>ziii^xf^^. 
[0 0 12] mm^t.vx'^fj:(o\t. m\'^^m^t 

[0013] Alt. Zn, Ni, Ti, Fe, S n, 
20 Ft, Co, Zr, Ce, S i ®e)t.<Z>{i'"J5:< fiR 

PjCOjSSjSScfJT'li, AlttAl203, 

^t^-mamcD^mrt'^-ti,, zn, Ni, t 

1. Fe, Sn, Co, Zr, Ce, S umiWl. * 

fcliA 1 i:<3!>«^gWb!fe®:t^T'#frrs. :itie>0« 

jrr*l4, Al :M (=Zn, Ni, Ti, Fe, Sn, 
Co, Zr, Ce, S i ©^P^jS: < il t> 1 o) ©M^Jt*^ 
A1A^50~99 =E;1/%T*M*^ 5 0 ~ 1 ^;i/%T?fe'6 3 
30 timtL^^ *fc^iAli:PtA^e>;5^S«aK^cfe^^T 
lju PtSrO.l ~Zwt%^mir^ZliimtL\^\ 
A 1 iJW1^|fe!ni^4)-0»S:t9i2«gartlc-r 4: J: o 
X1^^^^imim^tiS>. 

[0 0 14] ^\>^imm^^mt^itMm^<D A 1 203 

G)i!gafb5:«If!l-r-2.z:il*ttS&T*^»J, Ni, ZnJfclf 
?:-g-^LTN i AI2O4, ZnA l2045fct:(DJ:e)f-, 

i$c&nLfc^fife9-i:A 1 t^m^tmt-ri>ztim 

in-t-57^;b^feS. S(OW!}M^tLX\t. mmaS^ 

:&gfe$:2[fflT'tS. «B!K«t'(DSttS04 -f;4-><^;fc4f 

0 . 1 ~2 Ofift%AW* LV^ 
[0 0 15] 2|s:«qacD4^*¥«!®:^T'li, CF4 , C2 
F63&:if©7»y^{b^2:-^tf:tf:^SK*lcB$ggS:^L/ 
T%J:v^ 4H»3!/7.tt»®CO«;if®B!KbSJStc*ee>ii: 

[0 0 16] 7«ym^®4WK5JS®f^^'a^l- 

50 [0017] 



(4) 



1 - 7 0 3 2 2 



C F4+ 2 H20-»C02+ 4 H F 
C2F6+ 3 H20-»CO + C02+ 6 
CHF3+H2O— CO+3HF 

to 0 1 8] j^-rsTf^s^fiii, imt^yvMit 

[0 0 19] y^ymit-^i:ta^-^ti>BU!5Mm.its 
*«r2 0 0~8 0 0TC««»*l/V\ 

MJSMSliU *?I5 0 0~8 0 0^C*W*Lv^o ZltiRJ: 

ife)<z>^*fiS:0. i~i Ovol%i:'rsi4:«^*U<s 

S^tCif*b<l*0.1~3vol%T?feS. ^fffii 
Sti, 1 0 0#^1 0,0 0 0 #^W*b<, S^) 

izis-t. u < I* 1 0 o#^ 3,000 ^^T'fes. 

jm (h-1) liSfS^T-ggS (ml/h) /mm. (mi) 
[0 0 2 0] *l§^fcj:S7>v3g{b^4fe;^^ft¥*0!a:^t- 

if^^^fS. r<Z)«*HCS02, S 03^®SKfliWb/fe 
ROfNO, NO2 ^^^b®J3{>«^fiJ«-S»^=fc«> 30 

Smf-r-5:&?£li, iSaoSf:^5:«l«!lLoo7y'fb^S: 

zt.fm^v^\ T)Vi}VtLX\i. 7KSKb*;b^"i7A 

[002 1] :^^m(mm^mi-ti>r~i^oyA nmt 

AimiiLrmw <ftfi!acj:yiftfb^&«:?^^L^fe*'® 
[0 0 2 2] :*:5§^C!)fi!SKS:i®S-rS^c«)©:&a^^ 

S. 50 



HF 



(^1) 
(^2) 
(^3) 



[0023] :^9m<oim<D9!B^im}^(of6m<mik 
mx'^^o 

[0 0 24] *5§^lCfeJ-t«>«gl*. 

[0 0 2 5] *«W©«!a:3?i6S:ia6-rSfe«)lCftfflS 

m.mnz<\,yimxsjmimc-r^^x&i>o 
[0 0 2 6] :mm<mm-^m^m&t^t:^Mzmm-^ 

mmSMtilZO 0~8 0 O-COaST-g^S-SSTS:*?) 
lc^J.^;& < i: =fe-7^ S:Mft-t ttUB:? ymitmn^ 

z:SKb^<^-fii5i:S02. s Os^coeiiMSKMaio-ffls 

sii^bife. ^mmi^mM^i^jii^iz^^xmii-^ 

[0 0 2 7] S5EI3<^^f*:X#^|g^G57«yMb-^ 

:i*i,&3pJfflU *58^®«jK«)»S:CF4 tii^o^yvm 
■fb^®if;8f:=^5-f::^{c|SSU 7KI^5:J^LT*lg» 

U J^S*ifc7«j'S^b-&^«b5i?:>^5:RfBcUTv^S 
«m^«bT, -t^SnTVNS^y^-fb-^^rife^ffi 

[0 0 2 8] ^^WCD^-ySg-fb-^O^WSP^tg^tStCj: 
titi. ^Xyvmc^^^'fZ>Z.>Li^X^. iHE 

[0 0 2 9] ^yjRfb^^^Jifl^Sr^Oai-**^, ^ 



(5) 



[0 0 3 0] 7^w^a>v*jmitms(D^mmi3mi^ 

[0 0 3 1] 7y5gfb^®4>»l**IK5Ri:®Sf5JCJ: 
[0 0 3 2] 

[0 0 3 3] i|i#{^a:^'^>'i^^:S"elBv^«.^ 
[0 0 3 4] x^/f^>e^n3g-Pl±, WELfexy^^y 

T-2o^isMu imw^tm^^'^i>. ^oy^^y 20 

#3RUT*lJl 0 l/Bin"^X«y^>i''^|^*>e>SfffiLT 

[0 0 3 5] r<Z)#ffi:i!f>^.{CS^3S:IS5(inbCF4 

An^tf^-fb^oiRKii^&o.s ~i%t?&s. 4«S?x 30 

gT*li, j®S?!f>^5S:, ^S!mSLl, 000^ (SIS 
i8S (h-1) =m!S-iJy^WA (ml/h) /ftiaiEi: (o 

1) ) c!)^T'Al^:■^^T*!&-5tta^^l*5J2oo~8o 

[0 0 4 1] J£ATfC±§K^CfeVNTI*»lC«Lfe#« 

[0 0 4 2] ftKICl : rl5|g©'<-V>f h»5|C?: 1 2 Or 
X2V^mm\^t^. 3.<D$aS»^2 0 0g5:3 0 0TCT' 
0.5 ^NSft^U $P>tC«6Ea8aKS:7 0 0lCK:fe»f2 

«fra«s«bAc. ^§e,nfe«&5K«:i^tcAn. 5 0 okgf 

LT 0 . 5 - 1 mm tfiSi: LTl«»lC{ftbA::. ^^OM 
jitttAl203*^^*i«. S° 



4#gB¥l 1- 7 0 3 2 2 
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CF4 «:if©/NDy>"fb^04>^ 
I*, 5 H^iiT. 6 SrFID (Flame Ionization 

Detector CD»S*8;) i^T.^U'^V^'yy, TCD (llienD 
alConductivity Detector oyS&i^ HT^^W^Vif^y 

[0 0 3 6] lai 0{C, *5§?90«!!^S©-{fy«:5^ 

:/!/- 1 OT'**^:^:^u-sn. i)7.f¥(JiS i F4 ^© 

Wm 1 1 ^*:ltSS tifcTK 7 i:*^^jSi§t 1 2 F«gT' t - 
^51-1 3{Cj:yM&$*vSJ:e>tC«:oTVNS, SJ^^ 
5liAlS:-gtri5!B«l4&^bfe%®T'feS. X, H 

/Mil f>oy^mz. 7K<^xyi/-#si 6$:>t-rs?&*ii 

^1 7S.t/7KO>^^^-#@l S&^tU 3tmMl 9S: 
■&t^gf;!/>^Sfc?^^f 2 0 SriiAT v^S. Sf:^/;^. 8 li:/D 
- 2 lie J: y §I*»*U ift»!K9 tt3jf>:/2 2 T'5f*^n 

y'S^Siim.Lx. mf^t\^xw^mir&:it.im^ 

[0 0 3 7] (mmi) ^7'y3Sfb^ 

[0 0 3 8] i!4g9 9%lJiLh<©C2F63!/::^lC^$:^ 

fc. *^ilfiteKS:*&0 . 2ml/min7?i5f£:'g_hfil$^'r>f 
^□^i->^:ii<>yS:ffiv>T«J|i&U;!^;^<bS-&fc. HlS 
?!/>t>*®C2F6igSl**50.5%T-feofe. Z.<DBJ^ii7. 

iKi:$ISBSS2,0 0 0 «i§T?|gtti$-ti:fc. 

[0 0 3 9] ;KJt;flif^S3 2imna)>f>n*;i/$3<^MJ^: 

mx. mM^mm^^\zmhxis^). 
:^u>irs-e, a^icmtfe. C2F60^j«p?5ii, f 

[004 0] 



X 1 o 0 (%) 



(SI) 



[0 0 4 3] mmz ; r^®'<-V>f h»5K«: 1 2 Or 

X 1 ^isii^bf-. z.oiE*i*&^2 0 0 gtc, 

67|Cftmj8 5.3 8g S:?SX>^L/^d<t^S:^U igiiSR 
bfe. iSiStlfe. 2 5 0-3 0 01CT?*&2«pra$a!SU 7 
OOTCT?2i^4HJSfiKLfe. m^^fl^X 
0 . 5 - 1 mm mm.t UX^iZ^Lfzo ^fi^OftfiSSffi 
mtM^ttXAl : Zn = 9 1 : 9 (^;i/%) Tfeo 
fc. :i<DmSHi^ Aimm, ZnBWb«J®«*^lCZn 
A 1 204<Z>tt^iWbi&S:-^. 



9 

[0 0 4 41 tms ; rem«>'<-"7'f 2 01CT'1 

t^m^i^t-. 3.©$a^ii!&*2oogic, 

Ltc. fSSgm^. 2 5 0~3 0 0X;T**5)2^IS1^U 7 
OO-CTEI^pra^l^Lfc. «s««J«:«95*^ t$V^^)•^tLT 
0 . 5 - 1 nm la^i: LTMBilC^bAc. ^S^OftSSSGffl 
miM^itX-A 1 : N i = 9 1 : 9 T-feo 
fe. ZlODftSSEti, AlSWfcife, NiSHMtl, NiAl2 

[0 0 4 5] im4 : r6BE®'<-'=?'>f 1 2 OIC 

T- 1 ^^lasbfe. zi0^j^*3 0 0 gic, msi-y 

>T)\^&ii^3mil 2 5 . 0 4 g ^^^tt^htzM^^^ 
U tiS^Lfc. ?iii5llfife, 2 5 0~3 0 0X:-e»&2^|8»E 
«|U 7 0 0lCT*2«p|SWlB!tUfe. «6«^&S:»#, t$V^ 

LT 0 . 5 - 1 nm HfiSi: LTf«fttC«bfe. 
(DftJSiSia^liM^itT'A 1 : N i = 9 1 : 9 
T'feof-. :L<Dmmu AlSMb^lSj, NigWb«)25:t)fN 

i A 1 2O40D«^bi&S:'S-tJ. 

[0 0 4 6] «ffiSE5 ; TPBR®^-V>f 1 2 OX: 

T'l^r5$£^bfe. Zl©faPK&*3 0 0gi:3 0%5S®E 
^^f>j§?S3 5 4.4 g 5:JiifcK*tl3 0 0gS:?RflnL«:«« 

e>iBi(«Lfe. astet, 2 5o~3 oox;'e»&5i©raiig«i 

U 7 0 0lCT*2^fS«l^bfe. i^5g!&fe5:l&l*, SfvvJ)- 
t:r UT 0 . 5 - 1 mm bTKIKlC«L/fc. 
ijjaSBfflfifcliM-T-itT'A 1 : T i = 9 1 : 9 T' 

[0 0 4 7] 6 ; r^CJD^-V-f h«&3^S: 1 2 OTC 

T-mraiaiufc. :i®i£«iis&*2oogtc, 5gSEi5^9 

;lcFP!fel 1 5. 9 5 g S:tSA^bfe>!K?§?K&^U ^ 

bfc. asi*s&, 2 5o~3ooTct?j|^i2«frssa!iu 7 

0 0X:T-2^ra«lfiabfc. tSVN:»-»:fLT 
0 . 5 - 1 mm W&h LT^lC^b Ac. ^«&CD«Mm 
JSKliM^-itT- A 1 : Fe = 9 1 : 9 "Pfeo 

[0 0 4 8] «!KiE7 ; imo^-'^'i VfH^^ 120'C 

•ff>!f^fl»fe9 5.4 3 g $:J8fA^L/c*tg?SS:t^U zS 
iUKl/fc. iBWEft, 2 5 0~3 0 0TCTf»2l$ISI««U 
7 0 0TC"e2l$IS[efeeaLfc. «lB»fe&»5?s. uvvg-t-tL 
T 0 . 5 - 1 mm Sfgil LT^tC'g^bfc. 
Jffl^liM^-JttA 1 : Sn=9 1 : 9 T'feo 

[0 0 4 9] fm^ ; T^O^-VW h»*S: 1 2 OIC 

T'mP5$asLfc. rcD$a^5ic2oogic. i;-hn 

2;7>$>Pt (II) ?igS8S?S (PtjgS4.5wt 
%) 2 2.2gS:ilfcK2 0 0Bn?«3Rl/fe:i^l8R&l^ 
U tBiSLfe. ®(JRe&, 2 5 0'-3 0 0TCT'»?j2NflSIIS 
«U 7 0 0iCT-2^p|Sa«feRabA-. i^Rfe&5:t&5?i. t!PV^ 
LT 0 . 5 - 1 mm fegt LT|iU»lC«bfc. ^fiRS^ 
ODlS^liA 1 2O3 1 0 OM*%»C**bT P t «: 0 . 6 8 
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[0 0 5 0] fflaS9 ; T^(DK-V-f hUl&^K*: 1 2 OiC 
T-i«p(SiaiLfe. z:oDiai«05|53 OOglC SgSfnA 
;i/h67lCfD44jl 2 5.87g 5:ig*^Ufc*jS?li[S:l^ 
U SBKbfc. 2 5 0~3 0 0TC-e«j2^P4Itt 

filU 7 0 0rT'2^ra^bfc. i^^«:«&5?^ I^Vn 
^l:M.T 0 . 5 - 1 mm SfiSil LT^lC#^Lfc. 
aymmmm'^-itXAl : Co = 9 1 : 9 

10 [0 0 5 1] SBUl 0 ;7UaS®'<-V>f h«&5^5:l 2 0 

t:T'i^ISia^Lfc. zioKi^*2 0 0gic, 5gffi?e; 
;i/n-;i/2**l*fe7 6 . 7 0 g Lyc:?K^S:^ 
U tSi«L.fe. 2 5 0~3 0 01CT?»!l2^IS§g 

7 0 0T:T'2^fgI^Lfe. ^^&BS^?:«&?36, |ffv^ 
bT 0 . 5 - 1 mm LX^\Z^Vt^. 

(Dmmmm^ax'A i : z r = 9 1 9 

[0 0 5 2] flSSIEll ; t^C!>^-V>r hfd^i: 12 0 

x:t' 1 ^^fasbfe. :i(DmmM2 0 0 g tc, sgiJe-fe 

20 i;'i7A67fCFDife)l 2 4.6 2g $:ig*^Ufe:?K^«:^ 
U iSIStbfc. ®WE«, 2 5 0~3 0 0TCTf*&2«f|Jm 
iiU 7 0 0lCT?2^5^Lfc, ISlV^ 
^^•l^rbT 0 . 5 - 1 mm fCSi: l/T*^SftlC#^L/fc. 
ODmffifiXliM^JtT-A 1 : C e = 9 1 : 9 

[0 0 5 3] fiJSSl 2 : T^OD/<-V>r 1 2 0 

TCT- 1 ^^$aSLfc. ^O$g«ll»&*3 0 0gtC, 2 0w 
t %S/U 1 2 9 . 1 9 g 

u tsHtufe. iiiige^, 2 5 0-3 0 o-cvmmm 

30 «|U 7 0 0TCT?2^f|R|#|^bfc. «ER»fe$:t&5?^ Iiv% 
:J)-ttLT 0 . 5 - 1mm iKSi: LT^lC^^bfe. 
(Dfimmim^ttXA l : S i = 9 l : 9 

[0 0 54] ±|B«MSC1~1 2(DSf5TaS7 0 0TCT-© 
S«8BiS^5:02lCa^-r. A 1 tZnis^ibijt&fM&XfA 

rM>T-A 1 tT i *^6)«:S«aSE®4WSPJg14*^v\ 
ftmC3*^«aiE4<fcU%»lSfg««:*-tS®li, SC^t 

40 [0 0 5 5] (mm2) :^msmii. ^imi<Dfm 
4tm\:^Aiim. Niwmi:m^\ Aiti^i<m^ 
^mt^-^tcsm^wmh, c2F6®4MPfStt«:S8'<fe 

[0 0 5 6] mm4. - 1 : T^O'^-v-f hl&*S: 1 2 
OTCT-l^rim^LyS:. Z.<Dfai*&*2 0 0gtC mSk 

u siBRLfc. wm. 2 5 0-3 0 ox:r'm2mm 

«|U 7 0 0'CT?2^fia#6^L'f::. *te»&?:l&5?> UPV^ 
4)-WLT0.5-lifflB ^eaifefOftMSGffl^i 
50 m^itXA 1 : N i = 9 9 : 1 Tfeofe. 
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[0 0 5 7] fm4: - 2 : im<D^-'^^ hf&5KS: 1 2 

ox:-ei«Hm«li^fe. :rL(DWm^3 0 0 s\z. mm 
r:'y>!r;i/67Kjfofe6 6. 5 9 g «:j§*^tfe7KiS?S5:^ 
U igJjKU^c. ti«RSfe> 2 5 0-3 0 0lCT'*<j2NfISI^ 
«iU 7 0 0X;T?2«rlSl«lR!tL/fc. «6«»l»S:f&«^ «PV^ 
UT 0 . 5 - 1 n«D bfe. ^^Oftfiffl^Bfi^li 
m^itX'A 1 : N i = 9 5 : 5 Tfeofc. 
[0 0 5 8] -3 : rPflK®'<--7-^" Nf&^ttS: 1 2 

o"CT'i^fisi£eibfe. z.0$a«»*2oogic, mat 

n»y>!r;i'67}eFD!fe2 l O. 8 2 g «:Jg*^Lfe7K^?:^S 
inU mLLti. 2 5 0~3 0 0TC-e»&2^fS 

$E^u 7ooicT'2^5«ieaLfc. imm^fm, is 

liM^JfCA 1 :Ni = 80: 20 "Cfeo 

[0 0 5 9] -4 ; Tt|ga)K-V>r 1 2 

OlCT*1^5iaibfc. Z.(D^«li!&*2 0 0glC, Wk 
=.^jfr?V6^0fms 6 1 . 1 6 g 

jnu irnvtz. mm. 2 5o~3ooTCT-*?i2^ra 
mmu 7oox:T'2^^^L:fe. jm^^fs/^ m 

V^4)•^:^bT0. 5- Imm tigilL/fe.. ^£^0«aKfflfiR 
It^^Jt^A l:Ni = 70:30 T'feo 

[0 0 6 0] ^4 - 5 : TUmo^-v>f h*&*S: 1 2 

ox:T*i^flSHaiLfe. 3.(DiaiiK&5|e2 0 0gic, mst 
-.y;»r;i/67l<3Wli5 6 2. 1 g SrS-e, ^KSrlfeflni/Jfe*^ 
f^m^httL, mm. 2 5 0~3 0 01CT'*«j2l§!SIIE*i 
U 7 0 0X:T'2^p|S«lfi£L.fe. «fee5t^5:l&55^ «Sv^:^)• 
t:^ LT 0 . 5 - 1 onn mtt. Ufe. ^fi!5fi&®«aSKBfiaiiM 
^^JtT'A l:Ni = 60:40 "Cfeofc. 

[0061] «^4. «^4-l*^e>«a84-5(D?Si4 
S:, C2F6tgS5:2%i:U ^MiH-SM*C^$:*5jO. 
4 ml/Bini: Lr=Mi^-\t^M 1 i:H»<^):&^£T-|i'^ 
fe. i««»Bi&6l^rfSISW>4>«3S&H3lC3^^^ Ni/ 

(N i + A 1) 0!)^;i/%*^2 0-3 o=t;i/%<Di:^ics 
^fm:/m<s «>cv>T'5~4 o^;i/%©i:SlctS14*^ 

[0062] (iag«f!!3) ia6ffiIl®«aK 
2i:Blt5Aim!i4. Znm«:«v\ Ali:Zn®*a« 

[0 0 6 3] Hmz- 1 ; r15jEO'<-V-f hBM^ 1 2 
0iCT?l^rlSB9Sbfe, 3©S9i«a5lC2 0 0gtc mH 
mSe6ji0^Z 1 5. 6 8 g $:^*^Ufc?K^5:l^ 
U iiiSCLfc. iSSSftet, 2 5 0~3 0 0TCT/i^l2^5IE 
«|U 7 0 0X;T'2^Na#fe^L3t. <ft«4SJ«:«&5^ ISv^ 

IR^JtT-A 1 :Zn = 80: 20 T'feofe. 
[0 0 6 4] ®SIC2-2 ;7f5flRO^-V>f hl&5K?: 1 2 
0-CT-l«p|SIK«ILfc. :i©$as*&*2 0 0gtc. figse 
Mt&6:4cfD!^3 6 9.4 8g $:tS;!)^L/^JtM$%&l^ 
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U iSWUfc. 2 5 0~3 0 0iCT'iMj2^r^ 

i^lt LT 0 . 5 - 1 mm m&t Lfc. 
E^'^JtT-A l:Zn = 70:30 T'feofc. 
[0 0 6 5] fm2 - 3 : r^®^-V-f 1 2 

0T:T-l^fa$9ib^-. rcD$g^*126.65gtC, WSt 
^6;j^fDife)9 6. 3 9 g S:^*>L/;t7Kig?fi5:»c!lDU 

m0(i\^r~. mm. 2 5o~3oox:x'mz^mM 

U 7 0 0TCT2I^IS«l^bfc. *ft^S:«&5^ 

»:f LT 0 . 5 - 1 mm tfiSi: b^c ^e^oftBSEmiiM 

^itX'A 1 :Zn=85: 15 T-feofe. 

[0 0 6 6] fi!lSK2, «BSE2-l*^e)SK«2-3<Z)^ 

C2F6tRKS: 2 %i:U ■«i|i&-tS*feK®fiS:»5j0 . 
4 ml/mini: LfeJ[JA^1>l*^«?'J 1 tm^CO-^Xm^ 
fe. ^M$&6^ra^®4^^$:04lCS^-r. Ni/ 

(N i + A 1 ) CD=E;1/%;*^ 10-30 

[0 0 6 7] (^«5fj4) CF4, CH 

F3, C2F6<^>4«S$:SfS;taKS:^;tT^TofdKlgT-^ 

^l^itKi.ooo mmth. Any 

N i *^e>;&S«!BK^i, CHF3. C F4tC*rL/-C=fe;iSv^:$)- 

3 0 0lCT'=b3 5%^Lfe. 
[0 0 6 8] C2F6<W)«K: 

$1^^1,0 0 0 Lfe^JJ^li, ^MliifsiSI 

7 0 OTCi: Lfe. ^iiMJ^mhiJ^^zmmtx-jm 

[0069] (mme) :^^msmit. Aitmi)^^ 

Ja:^ftBK4-3?:fflV^T, SFe, CsFsO^SrfTo 
fcJ^T'fe^., SFeO^tS^li. i!i>fiS9 9%JSU:(D 
SF6 ;!/X5:^V\ ^«ffiiSl,0 0 04l«pilU SFe 

»T'fe*. C3F8<DttS^f2|:«^Ml ilHDT'feS. 

6 *i:y;i/*uiaJl5tlf8iiae&<D^;!f^4'®SF6 

«^?:#«bfei!$ll. ;5imK5 5 0-7 0 0lCT'a)SF 
6 4>«P*Slt9 9%&diX'&-ot-. C3F8<?>4>«©ttftT- 
ti, 7 0 0X:Ri:<z>SiSiaST*]Sv>iEfS«s*«»e>nfe. 
[0070] 
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GR2] 



(8) 



XI 00 (%) 
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(R2) 



[00711 (^097) ;mfi«Ilt, Ali:Ni*^e> 
tjii>fm4: - 3 S:^V^TN F3 (D^SrfTofei^mT'fe 
^afiS9 9%eU:^DNF3:^/;^^:«v^/b 
6 1 H^T-fe-S. EfSiaKS: 7 0 0 1C b 

ffiBSa«^(D5>jK^:^«®N Fa JlfcTCD^T.i' n v h * 10 



* y^^tcj: yafl^u fk^izji y}'}^f^i:^i^r=.mm. 

4>ft?^tt9 9%J&U:T'«>o^-. 7 0 01CJSAT<^ 

8 tC^^-r. 4 0 OX:V^^fmQ 9.9%*^ 

[0 0 7 2] 
GK3] 



(S3) 



[00733 (lyfe^BB) Ali;Zn$:iR^-JtT?Al : 
Zn = 8 5 : 1 5 (=E;V%) ■^OfteKSrfflV^'r, C 
F4 , C4F8. CHF3 (Djmi:n^t=^ 

[0 0 7 4] CF4G)^±. i|iifig9 9%fia:®CF4 

SISBSStt 1,000 #^T-*>S. 
[0 0 7 5] RHHify^fpoiCFi ?SSli*jo. 5% -efe 
S. *ii^±CF4 3tf7.©»Sl5 0'(&i:*SJ:e>lC«8SS: 



[0 0 7 8] CHF3 RtJtC4H8<D4^=bili»tCbT^f 

[0 0 7 7] H9®*aKi^S:^i-. Ali:ZnA>^«: 
S«aKttCHF3. CF4^C^^L■Ct)l«V^4^«P?S^4S:^ 

-r. C4F8fc^bTii. 7 0 ox:t^rg&*>sv^tt-e*u^«1■ 

[0078] 

mm^ymi] ^iswicitiij. cf4, czFe^i^® 
[0®cDffi*^ui^] 

[0 1 ] 1 ®«!«:/n -feix ?:^-rHT*S> 

[02] *«^®#ftBK(ZH4ieS:a%i-H"efeS. 



[03] 2|s:?g^®Al-Nittai©C2F64^»f4ilS:S^ 
[0 4 ] ^fg^aCD A 1 - Z n iSBScOCz F6^>«?fStt«:a^ 
[05] ;*:^^©Al-Nij5ia!SE©C2F6, CHF3, 
20 [06] A 1 - N i fifiSK® C2 Fe^lCfeltS 

[07] :*:^^(3DAl-NittaaE®SF6 . C3F8®^)- 
[08] ;*:|g^(;!)Al-Niftl^NF3 

•r0T*s. 

[09] *»qa(OAl-Zn«itlSIE0CF4 , C4F8, C 

HF3 a>^mm^^-r^x&i>. 
30 m^co^m] 

1-CF4 Jfeif^^^yMt-ar^ 2-N2, 3-3!^ 
4-*»*BS, h-BUSHiST.. &—</miS7.. 

s -mn:^. 1 o-APx>^u-, 11 

--(yty^Ss^m^. 12-^^, i3-t-i?-> 1 

4-m 15-i5j:S:S> 16, 1 8-7.^l/-#®. 

i-:^n9-, 2 2-jK>:;^. 
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